Clinical signs appeared in a herd of 18 goats 6 weeks after being collected and placed in a research holding facility. Three goats developed bilateral epiphora, photophobia, and blepharospasm. One goat walked into objects in the pen. Affected animals were not separated from normal ones because of housing limitations. Twelve days after the initial signs were observed, there was 100% morbidity. An ophthalmic examination and consultation were requested.
found in conjunctival scrapings. Basophilic intracytoplasmic epithelial inclusion bodies indicative of chlamydia 8, 12 or intracytoplasmic coccobacillary to ring-shaped bodies characteristic of Mycoplasma 12 were not seen. The isolation attempts for IBR were negative. Chlamydial isolation via inoculation of embryonated chicken eggs was negative. Isolation of Mycoplasma was attempted on blood agar and in PI-E broth incubated at 37 C in a 10% CO 2 atmosphere. All cultures were negative. Complete blood counts and chemistries were not done because the goats had no obvious systemic abnormalities.
Based on cytology and Gram stain preparations, bacterial keratoconjunctivitis caused by Neisseria spp. [2] [3] [4] [5] 10 was suspected. Affected animals were treated with 125,000 IU (0.5 cc) procaine penicillin G c once daily for 5 days by bulbar subconjunctival injection following topical anesthesia. b 9 Penicillin was subconjunctivally administrated because of good ocular tolerance and ease of treatment and is the drug of choice for Neisseria spp. keratoconjunctivitis. 9 Penicillin is bacteriocidal, nontoxic, resists inactivation by tissue, and achieves high cornea1 concentrations. 9 Goats with keratitis were also treated daily subconjunctivally with 0.1 mg (0.25 cc) of subconjunctival injectable atropine d to decrease ciliary spasm. 9 The treated goats were normal in 5 days, but 4 of the 18 goats relapsed 6 weeks after the initial treatment. Severity of the lesions, cytology, and culture results were similar to those in the previous infection. The same treatment was repeated, and all goats recovered.
A gram-negative diplococcus, usually in pure culture, was isolated from all affected eyes that were cultured. Aerobic incubation on bovine blood agar plates at 37 C produced gray, opaque, convex, beta-hemolytic colonies. The organism was oxidase and catalase positive, was nonmotile, reduced nitrate, and produced no changes in litmus milk. 2, 5 The organism was identified and confirmed as Neisseria ovis (species Incertae sedis: Moraxella [branhamella ovis]). e All goats were culture positive for Neisseria ovis in at least 1 eye.
A low-passage Neisseria ovis strain isolated from this outbreak was used in an attempt to induce Neisseria ovis keratoconjunctivitis in kids. Four healthy kids between 4 and 6 months of age were divided into 2 groups and housed in separate indoor research facilities. Prior to exposure, conjunctival specimens were cultured on blood agar and were also negative for infectious agents known to cause keratoconjunctivitis. Conjunctival scrapings stained with Giemsa stain were negative for chlamydiae, rickettsiae, and mycoplasmas. Goats in group 1 received 10 minutes of ocular UV irradiation daily for 3 consecutive days prior to and after exposure to Neisseria ovis using a previously described meth- od. 6 Goats in group 2 were not irradiated. One-half milliliter of a saline suspension containing 3 x 10 9 bacterial colony forming units/ml was instilled into the ventral conjunctival sac of each eye. Twenty-four hours after exposure, all eyes were culture-positive for Neisseria ovis. The goats in group 1 had slight conjunctivitis and lacrimation 48 hours after exposure. Severe conjunctivitis, photophobia, and episcleral injection were present 6-7 days later. The 2 goats in group 2 had similar signs except that they were not apparent until 72 hours after exposure. Cultures of all 4 goats were positive for at least 21 days after exposure. Clinical signs were less severe than those in the naturally occurring disease, and interstitial keratitis was not seen.
Neisseria ovis is the most frequently isolated aerobic organism among the normal conjunctival flora of small ruminants. 8 It is also the most common aerobic bacterial isolate in infectious keratoconjunctivitis. 3, 5, 8, 10 Little is known about the pathogenesis of neisserial con-junctivitis. Because of complex interactions between host and microbial and environmental factors, Koch's postulates have been difficult to fulfill? Instillation of Neisseria ovis into normal conjunctival sacs has failed to induce appreciable clinical signs. 1, 11 Ultraviolet radiation has been implicated in bovine keratoconjunctivitis caused by Moraxella spp. 7 and may also be a factor in Neisseria spp. infection. Other agents known to cause keratoconjunctivitis have not been isolated. Irradiation seems to have minimal effect on severity of clinical signs, but conjunctivitis develops 24 hours earlier in irradiated goats compared to nonirradiated goats. Conjunctival lymphoid follicles have been described grossly in keratoconjunctivitis . 8 A conjunctival biopsy may have further characterized the conjunctivitis.
In the present study, Neisseria ovis was consistently recovered from the conjunctiva of both natural and experimental cases of conjunctivitis. Failure to induce keratitis experimentally may have been due to host susceptibility, different environmental conditions, altered virulence of the organism from in vitro passage, or the small number of goats infected. Recurrence of clinical signs in natural cases may have been due, in part, to incomplete local immunity and persistent infection within the herd. Recurrence of conjunctivitis associated with Neisseria spp. has not been described previously.
